Characterization of a cytochrome P-450-dependent steroid hydroxylase system present in Bacillus megaterium.
Cell-free extracts from sonically disrupted Bacillus megaterium ATCC 13368 hydroxylated a variety of 3-oxo-delta4-steroids in position 15beta in the presence of NADPH and O2. Ring A-reduced, aromatic and 3beta-hydroxy-delta5-steroids did not serve as substrates for the 15beta-hydroxylase system. Using ion exchange chromatography on DEAE-cellulose and gel filtration on Ultrogel ACA-54 it was possible to resolve the hydroxylase system into three proteins: a strictly NADPH-dependent FMN-containing (megaredoxin reductase), an iron-sulfur protein (megaredoxin), and cytochrome P-450 (P-450meg). The activity of the 15beta-hydroxylase system was fully reconstituted upon combination of these three proteins and addition of NADPH. Megaredoxin had an apparent sulfur to iron ration of 0.98 and showed g-signals at 1.90, 1.93, and 2.06 when analyzed by electron paramagnetic reso0 times and the preparation contained 1 to 2 nmol of cytochrome P-450 per mg of protein. This preparation of cytochrome P-450meg sedimented as a homogeneous zone on sucrose gradients with a sedimentation coefficient of 3.3 S and contained 0.94 nmol of heme per nmol of cytochrome P-450. The oxidized form of cytochrome P-450meg showed absolute absorption maxima at 416, 528, and 565 nm whereas the reduced form showed maxima at 411 and 542 nm. The following scheme is suggested for the electron transport in the 15beta-hydroxylase system in B. megaterium: NADPH leads to megaredoxin reductase leads to megaredoxin leads to cytochrome P-450meg.